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(54) Portable optical amission 
analyser 

(57) A portable optical emission 
analyser comprises a hand held 



combination of an excitation unit and a 
spectrometer 1 5. A spark can be 
initiated between electrode 9 and a 
test piece, e.g. steel plate 8, the 
sparking environment being provided 
via line 1 4 from cylinder 6. 
Spectrometer 1 5 is a vacuum 
spectrometer but a gas filled (e.g. with 
argon or helium) one may be used. 
The spectrometer may operate over 
the range 1 70 to 250 mm. The 
combination may be linked to an air 
spectrometer 2 by an elongated light 
guide 10. 
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SPECIFICATION 

Improvements In r relating to p rtable ptical 
emission analysers 

This invention relates to portable optical 
5 emission analysers. More particularly, although 
not exclusively, the invention is related to such 
analysers for use with respect to steel products. 

Differences in composition in otherwise similar 
products at the output of, for example, 

1 0 steelworks, have always created a practical 

problem in assuring certainty of identification of 
various steel specifications, so that different 
orders are positively, separately identified. 
Over the years various techniques have been 

1 5 applied to differentiate steel compositions with 
varying degrees of success. Following laboratory 
development systems have been proposed in 
which a hand-held excitation unit was separated 
from but linked to an associated 

20 spectrometer/detection unit by means of an 
elongated light guide. Such an arrangement 
suffers from the poor transmission of UV light of 
wavelength of less than 240 nm by the light guide 
and air spectrometer. This precludes or at least 

25 significantly reduces the application of this form 
of arrangement to the analysis of three 
particularly important constituents in steel, 
namely carbon, sulphur and phosphorus. The 
transmission performance for the boron spectral 

30 line at 250 nm is also of considerable doubt 
It is an object of the present invention to 
overcome or at least substantially reduce the 
above-mentioned problem. 

According to the invention there is provided a 

35 portable optical emission analyser comprising a 
combined hand held excitation unit and vacuum 
or gas filled spectrometer (as herein defined). 

By the expression "gas filled" as used herein 
we mean that the spectrometer is filled with a gas 

40 such as argon, helium, or even nitrogen which has 
minimal absorption of the spectral lines of the 
elements of interest. 

The gas filled spectrometer is preferably 
adapted to operate over a spectral range between 

45 1 70 and 250 nm, so as to enable convenient 
analysis of carbon sulphur and phosphorus in 
particular in such a narrow ultra-violet spectral 
range. 

It is to be noted that spectrometers for 
50 different elements (either single elements or 

groups of elements) can be provided. This may be 
achieved by interchanging components of the 
combination. By this means, for example, further 
alloying elements having known detection 
55 capabilities within certain specific ultra-violet 
frequencies can be analysed. 

For full analysis of, for example, steel products, 
the combination may be linked by means of an 
elongated light guide to an air spectrometer 



• 60 located separately from the hand held unit. 

In order that the invention may be more readily 
understo d, one embodiment thereof will now be 
described by way of example with reference to 
the accompanying drawing, which is a schematic 

65 representation of a portable optical emission steel 
place analyser incorporating the invention. 

As will be seen from the figure, the apparatus 
comprises a hand probe 1 capable of being placed 
upon a steel plate 8 to be analysed. A spark can 

70 be initiated between an electrode 9 and the 
surface of the steel plate 8, the sparking 
environment being provided from gas cylinder 6 
via line 14. 

The excitation chamber of the probe is 

75 connected by a light guide 1 0 to an air 

spectrometer 2 at a fixed location remote from 
the probe and steel plate at which the majority of 
the constituent elements of the steel plate can be 
analysed upon creation of the excitation from the 

80 spark at the probe. A source unit 5 together with 
measuring electronic circuitry 3 and power supply 
4 is connected by leads 11,12 and 1 3 to probe 1 
and spectrometer 2 respectively. 

Additionally, carried by and incorporated with 

85 the hand-held probe is a vacuum spectrometer 1 5 
operating within the spectral range of 1 70 to 250 
nm and evacuable by means of pump 1 6. The 
spectrometer 1 5 may cover the analysis of the 
elements of carbon, sulphur, phosphorus and 

90 boron simultaneously by provision of four suitably 
located detectors or sequentially by replacement 
and/or adjustment of a demountable diffraction 
grating 7. Thus the apparatus enables the analysis 
of the carbon, sulphur, phosphorus and boron 
95 content of the steel simultaneously with analysis 
of other constituents by the spectrometer 2. 

Claims 

1. A portable optical emission analyser 
comprising a combined hand held excitation unit 

1 00 and vacuum or gas filled spectrometer (as herein 
defined). 

2. An analyser as claimed in claim 1 wherein 
the gas is argon or helium. 

3. An analyser as claimed in Claim 1 or 2 

1 05 wherein the spectrometer is adapted to operate 
over a spectral range between 1 70 and 250 nm. 

4. An analyser as claimed in Claim 1 wherein 
components of the combination are exchangeable 
to enable analysis of different elements or groups 

110 of elements. 

5. An analyser as claimed in Claim 1 wherein 
the combination is linked by means of an 
elongated fight guide to a separately located air 
spectrometer. 

115 6. A portable emission analyser substantially 
as shown in and as hereinbefore described with 
reference to the accompanying drawing. 



Printed for Her Majesty's Stationery Office by the Courier Press. Leamington Spa. 1 982. Published by the Patent Office. 
25 Southampton Buildings. London, WC2A 1 AY, from which copies may be obtained. 



BNSDOCID: <GB 2095824A_I_> 



BNS oaae 3 



